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7KDLODQG¶V 0LQLVWU\ RI 7UDQVSRUW &XUUHQWO\ (;$7¶V H[SUHVVZD\ QHWZRUN VSDQV  NLORPHWHUV LQ
%DQJNRNDQGQHLJKERULQJSURYLQFHV7KHFXUUHQWH[SUHVVZD\XVDJHLVDERXWPLOOLRQYHKLFOHWULSVSHU
GD\ 6LQFH GULYLQJ RQ WKHVHV H[SUHVVZD\V UHTXLUH D WROO EHWZHHQ  DQG  7KDL %DKW 86'
GHSHQGLQJRQGLVWDQFHDQGORFDWLRQH[SUHVVZD\GULYHUVJHQHUDOO\H[SHFWWRVSHHGIDVWDQGPRVWO\DERYH
WKHH[SUHVVZD\V¶SRVWHGVSHHGOLPLWVRIDQGNPKUIRUFDUVDQGWUXFNVUHVSHFWLYHO\
)LJ  VKRZV WKH FXPXODWLYH IUHTXHQF\ GLVWULEXWLRQ FXUYHV RI WUDIILF IUHH IORZ VSHHGV GHWHFWHG E\
FDPHUDV RQ %DQJNRN H[SUHVVZD\V UDQGRPO\ VHOHFWHG IURP YDULRXV KRPRJHQHRXV VHJPHQWV GXULQJ WKH
SHULRGRI ORZ WUDIILFYROXPHVYSKSO IRUKRXUVRQ VHYHUDOGD\V LQ)HEUXDU\7KHFXUYHV
VKRZWKDWRIFDUVDQGRIWUXFNVZHUHGULYLQJIDVWHUWKDQWKHSRVWHGOLPLWVDQGRIFDUV
DQGRIWUXFNVZHUHGULYLQJIDVWHUWKDQWKHFXUUHQWO\HQIRUFHGOLPLWVDQGNPKUIRUFDUVDQG
































DQG DFFLGHQWV LQYROYHG )URP WKH OLWHUDWXUH DXWRPDWLF VSHHG FDPHUD FRXOG UHGXFH WKH DYHUDJH WUDIILF
VSHHGE\NPKU &KHQHWDO6KLQHWDODQGUHGXFH WUDIILFDFFLGHQWVE\
SHUFHQW (OYLN HW DO   +RZHYHU WKH V\VWHP GLUHFWO\ DIIHFWV GULYHUV DQG VRPH UHVHDUFKHV
%OLQFRH HW DO  LQ 8. -RUJHQVHQ DQG3HGHUVHQ  LQ 1RUZD\ HWF VKRZ VWURQJ GULYHUV¶
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RSSRVLWLRQWRWKHV\VWHP$OVRVLPLODUGULYHUV¶DWWLWXGHVWXG\ZDVFRQGXFWHGRQRQHRI7KDLODQG¶VJHQHUDO
KLJKZD\VQRWRQDQH[SUHVVZD\.DQLWSRQJHWDO
)RU DFDGHPLF SXUSRVHV WKH REMHFWLYHV RI RXU VWXG\ DUH DV IROORZV )LUVW ZH VHHN WR XQGHUVWDQG
DWWLWXGHVRIH[SUHVVZD\GULYHUVWRZDUGVYDULRXVVSHHGHQIRUFHPHQWSROLFLHVEHIRUHV\VWHPLPSOHPHQWDWLRQ
E\ XVLQJ D VHOIUHSRUWHG TXHVWLRQQDLUH 6HFRQG PDLQO\ IRU DFDGHPLF SXUSRVH ZH LQYHVWLJDWH WKH
UHODWLRQVKLSVEHWZHHQ GULYHUV¶ VHOHFWHGPD[LPXPVSHHG  GULYHUV¶SDVW DFFLGHQW UHFRUG  GULYHUV¶
VSHHGLQJ WLFNHW UHFRUG  GULYHUV¶ SUHIHUUHG HQIRUFHG VSHHG OLPLW OHYHO DQG  DJUHHPHQW LQ VWULFWHU
HQIRUFHPHQW SROLF\ DQG GULYHUV¶ VRFLRHFRQRPLF IDFWRUV DV ZHOO DV WKHLU GULYLQJ EHKDYLRUV IURP WKLV
TXHVWLRQQDLUH 7KH ILQGLQJV IURP WKLV VWXG\ZRXOG HQKDQFH SROLF\PDNHUV WR EHWWHU XQGHUVWDQG GULYHUV¶
RSLQLRQVDQGVHWXSDQDSSURSULDWHVSHHGHQIRUFHPHQWVFKHPH
7KLVSDSHULVRUJDQL]HGDVIROORZV)LUVW OLWHUDWXUHUHYLHZVRIYDULRXVVSHHGHQIRUFHPHQWVFKHPHVLQ
7KDLODQG DQG RWKHU FRXQWULHV DQG SDVW UHVHDUFKHV UHJDUGLQJ GULYHUV¶ DWWLWXGHV WRZDUGV WKH V\VWHP DUH
SUHVHQWHG/DWHUTXHVWLRQQDLUHGDWDFROOHFWLRQDQGDQDO\VLVPHWKRGVDUHVKRZQ1H[W WKHILQGLQJVIURP
VWDWLVWLFDO DQDO\VLV DUH GHVFULEHG 7KH VWXG\ VXPPDU\ DQG UHFRPPHQGDWLRQV DUH SUHVHQWHG LQ WKH ODVW
VHFWLRQ
/LWHUDWXUH5HYLHZ
%URDGO\ VSHDNLQJ WKH VSHHG HQIRUFHPHQW VFKHPH FDQ EH JURXSHG LQ WZR FDWHJRULHV LH PDQXDO
VSHHGWUDSRUDXWRPDWLFVSHHGFDPHUD7KHILUVWRQHLQYROYHVSROLFHRIILFHUVKLGGHQDWDSUHGHWHUPLQHG
ORFDWLRQVWDWLRQDU\PHWKRGRUGULYLQJRQDYHKLFOHPRELOHPHWKRG(OYLNHWDO7KHVHFRQGRQH
UHTXLUHV D VSHFLDO FDPHUD ZLWK VSHHG PHDVXUHPHQW HTXLSPHQW WKDW FDQ DXWRPDWLFDOO\ UHFRUG YHKLFXODU
VSHHGV DORQJ ZLWK VSHHGLQJ YHKLFOHV¶ SKRWRJUDSKV DQG WUDQVPLW YLRODWLRQ GDWD GLUHFWO\ WR D WLFNHWLQJ






SHULRG HJ OLPLWHG PHPRU\ WKDW FDQ UHFRUG RQO\  YHKLFOHV DW D WLPH H[SHQVLYH FRVW WR LQVWDOO RQ




ZLWK GULYHUV¶ DJUHHPHQW LQ VWULFWHU HQIRUFHPHQW SROLF\ DQG EH FRUUHODWHGZLWK DJH HGXFDWLRQ OHYHO WKH
QXPEHURI VSHHGLQJ WLFNHWV LQ WKH ODVW\HDUV DQG WKHSDUWRI WKHFRXQWU\ WKH\ OLYHG LQ *ROGHQEHOG	
6FKDJHQ5HJDUGLQJWKHGULYHUV¶FKDUDFWHULVWLFVWKDWLQIOXHQFLQJVSHHGLQJ-RUJHQVHQDQG3HGHUVHQ
UHSRUWVWKDWH[SHULHQFHGGULYHUVWHQGWRVSHHGPRUHWKDQLQH[SHULHQFHGRQHV6RQWLNXOHWDO
VXSSRUWVWKHSUHYLRXVVWXGLHVDQGIRXQGIXUWKHU WKDWKLJKHULQFRPHGULYHUVDUH OLNHO\ WRVSHHGPRUH2Q
WKHFRQWUDU\:LOOLDPHWDO  VKRZV WKDWFDUVZLWK\RXQJHURZQHUVDUHIDVWHUEDVHGRQFRPSDULQJ
DJHVRIFDURZQHUVIURPOLFHQVHSODWHVDQGDFWXDOGHWHFWHGVSHHGV5HJDUGLQJDWWLWXGHVWRZDUGVGLIIHUHQW
HQIRUFHPHQWVFKHPHV.DQLWSRQJHWDOIRXQGWKDWROGHUGULYHUVGLVDJUHHZLWKSROLFH¶VVSHHGWUDS
DQG PDOH GULYHUV GLVDJUHH ZLWK DOO HQIRUFHPHQW VFKHPHV KRZHYHU PRUH H[SHULHQFHG GULYHUV WHQG WR
VXSSRUWERWKDXWRPDWLFVSHHGFDPHUDVDQGVSHHGWUDSV$QRWKHUUHVHDUFK%OLQFRHHWDOVKRZVWKDW
VRPH GULYHUV EHOLHYH WKDW DXWRPDWLF VSHHG FDPHUD FRXOG LQGXFH PRUH WUDIILF DFFLGHQWV 7KHVH SDVW
UHVHDUFKHVSRLQWRXW WKHFRUUHODWLRQEHWZHHQGULYHUV¶VSHHGDJUHHPHQW LQVSHHGHQIRUFHPHQWSROLF\DQG
WKHLU VRFLRHFRQRPLF FKDUDFWHULVWLFV 1HYHUWKHOHVV WKHVH UHVHDUFKHV GLG QRW LQFOXGH FRPSOHWH VRFLR
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HFRQRPLF DQG RWKHU IDFWRUV WKDW ZRXOG DIIHFW GULYHUV¶ VHOHFWHGPD[LPXP VSHHGV SDVW DFFLGHQW UHFRUG
SDVW VSHHGLQJ WLFNHW UHFRUGSUHIHUUHG HQIRUFHG VSHHG OLPLW OHYHO DQGDJUHHPHQW LQ VWULFWHU HQIRUFHPHQW
SROLF\,QDGGLWLRQSDVWUHVHDUFKHVGLGQRWVWXG\RQWROOH[SUHVVZD\VZKHUHGULYHUVFRXOGKDYHGLIIHUHQW




WR GULYHUV¶ VRFLRHFRQRPLF FKDUDFWHULVWLFV LH DJH JHQGHU PDULWDO VWDWXV HGXFDWLRQ OHYHO UHVLGHQWLDO
DUHDDQGLQFRPH7KHRQHVLQWKHVHFRQGSDUWDUHUHODWHGWRGULYLQJFKDUDFWHULVWLFVLH\HDUVRIGULYLQJ
H[SHULHQFH IUHTXHQF\ RI H[SUHVVZD\ XVDJH VHOHFWHG PD[LPXP VSHHG RQ WKH H[SUHVVZD\ QXPEHU RI
DFFLGHQWVLQYROYHGLQWKHSDVW\HDUVQXPEHURIVSHHGLQJWLFNHWVLQWKHSDVW\HDUV7KHQGULYHUVZHUH




6XUYH\ UHVSRQGHQWV LQ WKLV VWXG\ ZHUH VHOHFWHG IURP VHYHUDO JURXSV RI SHRSOH LQ %DQJNRN DQG
QHLJKERULQJ SURYLQFHV ZKHUH H[SUHVVZD\V DUH ORFDWHG 7KH GDWD FROOHFWLRQ ZDV FRQGXFWHG DW VHYHUDO
ORFDWLRQVVXFKDVSDUNLQJ ORWVJDVVWDWLRQVH[SUHVVZD\ UHVWDUHDSRUW WHUPLQDOV WUXFNSDUNHGDUHD DQG
XQLYHUVLWLHV HWF 5HVSRQGHQWV ZHUH VHOHFWHG IURP GLIIHUHQW GD\V RI ZHHN WLPH RI WKH GD\ DQG GULYHU
FKDUDFWHULVWLFV +RZHYHU WKH VDPSOH ZDV OLPLWHG WR WKH GULYHUV ZLWK  \HDUV ROG RU RYHU ZKR KDYH
GULYLQJ H[SHULHQFHV RQ%DQJNRN H[SUHVVZD\V 7KH SHULRG RI WKLV VXUYH\ZDV LQ )HEUXDU\0DUFK 
ZKHQHQIRUFHPHQWVFKHPHVH[FHSWH[LVWLQJVSHHGWUDSVZHUHQRWLPSOHPHQWHG
6LQFH VSHHG OLPLWV RQ H[SUHVVZD\V DQG GULYLQJ FKDUDFWHULVWLFV EHWZHHQ FDU DQG WUXFN GULYHUV DUH
GLIIHUHQW WKH DQDO\VHV LQ WKH IROORZLQJ VHFWLRQV ZLOO EH GRQH VHSDUDWHO\ )URP (;$7¶V VWDWLVWLFV
SHUFHQWDJHRI WUXFNVRQH[SUHVVZD\V LVEHWZHHQGHSHQGLQJRQH[SUHVVZD\ ORFDWLRQV WLPHRI WKH
GD\ DQG GD\ RI WKHZHHN ,Q WKLV VWXG\ D WRWDO RI  TXHVWLRQQDLUHV ZHUH UHWXUQHG IURP  FDU
GULYHUVDQGWUXFNGULYHUV
5HVXOWVIURP'DWD$QDO\VLV
7KLV VHFWLRQ ZLOO EH SUHVHQWHG LQ WKUHH SDUWV  GHVFULSWLYH VWDWLVWLFV VKRZLQJ UHVSRQGHQWV¶ VRFLR
HFRQRPLF DQG GULYLQJ FKDUDFWHULVWLFV  GULYHUV¶ DWWLWXGHV DQG FRPPHQWV UHJDUGLQJ VSHHG HQIRUFHPHQW
VFKHPHV DQG  WKH UHVXOWV RI RUGLQDU\ OLQHDU DQG RUGHUHG SURELW UHJUHVVLRQ PRGHOV WR VKRZ WKH
FRUUHODWLRQV EHWZHHQ GULYHU FKDUDFWHULVWLFV DWWLWXGHV DQG WKHLU VRFLRHFRQRPLF DQG GULYLQJ EHKDYLRXUV
DQGWKHUHVXOWLQJSUHGLFWLRQPRGHOV
6RFLR(FRQRPLFDQG'ULYLQJ&KDUDFWHULVWLFV
7DEOH  VKRZV VRFLRHFRQRPLF DQG GULYLQJ FKDUDFWHULVWLFV RI UHVSRQGHQWV 1RWH WKDW VLQFH FDU DQG
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\HDUV VLQJOH ZLWK %DFKHORU¶V 'HJUHH KDYH WKH PHGLDQ PRQWKO\ LQFRPH RI  %DKW DQG OLYH LQ
%DQJNRN DUHDV 1RWH WKDW WKH SURSRUWLRQ RI \RXQJ UHVSRQGHQWV DUH VLJQLILFDQWO\ KLJK GXH WR ODFN RI
FRUUHVSRQGHQWV IURPPDWXUH GULYHUV ZKR UXVKHG WR ZRUN 7KHUHIRUH WKLV VXUYH\ SRSXODWLRQ PLJKW QRW
UHSUHVHQWWKHJOREDOSRSXODWLRQRI7KDLGULYHUVZHOO)RUWUXFNGULYHUVPRVWRIWKHPDUHPDOHDWWKHDJH
RI  \HDUV PDUULHG ZLWK RQH RU PRUH FKLOGUHQ ZLWK RQO\ SULPDU\ VFKRRO FHUWLILFDWH KDYH WKH
PHGLDQ PRQWKO\ LQFRPH RI  %DKW DQG OLYH LQ QHLJKERULQJ SURYLQFHV 5HJDUGLQJ WKHLU GULYLQJ
FKDUDFWHULVWLFVPRVWRIWKHFDUGULYHUVKDYHOHVVGULYLQJH[SHULHQFHV\HDUVWKDQWUXFNGULYHUVYV
 \HDUV XVH H[SUHVVZD\V OHVV  YV  RQHZD\ WULSV SHU ZHHN &DU GULYHUV PRVWO\ VHOHFWHG
PD[LPXP VSHHGV RI  NPKU ZKLOH WUXFN GULYHUV VHOHFWHG WKH VSHHGV RI OHVV WKDQ  NPKU RQ




WLFNHW ILQH ZRXOG EH DQG DW ZKLFK OHYHO RI VSHHG ZRXOG EH WKH VXLWDEOH HQIRUFHG VSHHG OLPLW RQ
H[SUHVVZD\VIRU WKHLU W\SHRIYHKLFOH FDURU WUXFN)LJVXPPDUL]HV WKHGDWD IURPWKH UHVSRQGHQWV ,W
ZDVIRXQGWKDWDERXWKDOIRIFDUDQGWUXFNGULYHUVDQGUHVSHFWLYHO\VWURQJO\DJUHHGRUDJUHHG
ZLWKVWULFWHUVSHHGHQIRUFHPHQWRQH[SUHVVZD\ZKLOHDERXWRIFDUGULYHUVDQGRIWUXFNGULYHUV
ZHUHQHXWUDOZLWK WKHSROLF\5HJDUGLQJ WKHDSSURSULDWH VSHHG WLFNHW ILQHERWKJURXSV WKRXJKW WKDW 
%DKWZRXOGEH WKHPRVWDSSURSULDWHRQHIRU7KDLGULYHUV1RWHWKDW WKLV ILQH OHYHO LV WKHVDPHDVD UHG
OLJKW UXQQLQJ WLFNHW¶V ILQH DW XUEDQ LQWHUVHFWLRQV LQ%DQJNRN )RU VXLWDEOH HQIRUFHG OLPLW WKH VFDWWHULQJ
GDWDLQ)LJVKRZWKDWGULYHUVKDYHPHGLDQVRISUHIHUUHGHQIRUFHGOLPLWRIDQGNPKUIRUFDUV





















































































































7KHUHVSRQGHQWVZHUHDOVRDVNHG WKDW LI WKH\ZLOO UHGXFH WKHLU VSHHGVDVVXPLQJ WKH\DUHVSHHGLQJ LQ
WKHIROORZLQJVLWXDWLRQVZKHQWKH\VHHSROLFH¶VVSHHGWUDSVZKHQWKH\VHHDVSHHGFDPHUDZKHQ
WKH\VHHDQ³HQIRUFHGVSHHG]RQH´WH[WVLJQZKHQ WKH\VHHD³FDPHUDSKRWR´VLJQZKHQWKH\VHH
³FDPHUD DKHDG´ WH[W VLJQ  ZKHQ WKH\ KHDUG VSHHG HQIRUFHPHQW PHGLD FDPSDLJQ DQG  ZKHQ WKH\
KHDUG VRPHRQH JRW D VSHHG WLFNHW IURP D VSHHG FDPHUD ,Q WKH TXHVWLRQQDLUH UHVSRQGHQWV FDQ FKRRVH
DPRQJSRLQW/LNHUW¶VVFDOH IRUHDFKVLWXDWLRQ7RFRPSDUHDPRQJHDFKVLWXDWLRQ WKHZHLJKWVZLWK WKH
UHVSRQGHQWV¶ FKRLFHV DUH DVVXPHG WR EH     DQG  IRU ³6WURQJO\ 'LVDJUHH´ ³'LVDJUHH´
1HXWUDO³$JUHH´DQG³6WURQJO\$JUHH´UHVSHFWLYHO\)LJVXPPDUL]HVWKHUHVSRQGHQWV¶FKRLFHVDORQJ
ZLWKWKHLUZHLJKWHGPHDQVDQGZHLJKWHGVWDQGDUGGHYLDWLRQVIRUHDFKVLWXDWLRQ7KHGDWDVKRZWKDWERWK
W\SHV RI GULYHUV KDG VLPLODU UHVSRQVHV WRZDUGV VSHHG FRQWURO VFHQDULR UDQNLQJ LH WKH\ ZLOO PRVWO\
UHGXFHWKHLUVSHHGVZKHQWKH\VHHDSROLFHVHWWLQJDVSHHGWUDSRUDQLQVWDOOHGVSHHGFDPHUD$ZDUQLQJ
VLJQ FRXOG FORVHO\ EH HIIHFWLYH LI LW KDV DQ ³HQIRUFHG VSHHG ]RQH´ WH[WPHVVDJH RU D ³FDPHUD´ SKRWR
+RZHYHU D VLJQZLWK ³FDPHUD DKHDG´ WH[W ZRXOG KDYH OHVV HIIHFW 7KH ODVW WZR UDQNVZHQW WR ³PHGLD
FDPSDLJQ´ DQG ³KHDUG VRPHRQH FDXJKW´ UHVSHFWLYHO\ 5HJDUGLQJ WKH GHJUHH RI HIIHFWLYHQHVV DOWKRXJK
QRW VWDWLVWLFDOO\ VLJQLILFDQW PHDQV DQG VWDQGDUG GHYLDWLRQV RI FDU GULYHUV¶ VFRUHV DUH ORZHU WKDQ WUXFN




























5HJUHVVLRQ DQDO\VLV ZDV XVHG WR DQDO\]H WKH VLJQLILFDQW IDFWRUV DIIHFWLQJ GULYHU FKDUDFWHULVWLFV DQG
DWWLWXGHV7DEOH VKRZVDOOYDULDEOHVXVHG LQ WKH DQDO\VLV7KH LQGHSHQGHQW YDULDEOHVFRQVLGHUHG LQ WKH
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DQDO\VLV DUH VRFLRHFRQRPLF DQG GULYLQJ FKDUDFWHULVWLFV RI WKH UHVSRQGHQWV LH JHQGHU DJH PDULWDO







9DULDEOH 6\PERO 'HVFULSWLRQ 'DWD7\SH
*HQGHU *(1  0DOH )HPDOH 1RPLQDO
$JH $*( $JHLQ<HDUV &RQWLQXRXV
0DULWDO6WDWXV 67$  8QPDUULHG 0DUULHG 1RPLQDO
+LJKHVW(GXFDWLRQ/HYHO ('8  +LJK6FKRRORU/RZHU 2WKHUZLVH 1RPLQDO
0RQWKO\,QFRPH ,1& 0RQWKO\,QFRPHî%DKWRUa86' &RQWLQXRXV
$UHDRI5HVLGHQFH 5(6  %DQJNRNDUHD 2WKHUZLVH 1RPLQDO
'ULYLQJ([SHULHQFH (;3 'ULYLQJ([SHULHQFHLQ<HDUV &RQWLQXRXV
([SUHVVZD\8VDJH)UHTXHQF\ )5( 1RRI2QHZD\7ULSVRQ([SUHVVZD\SHU:HHN &RQWLQXRXV
0D[LPXP'ULYLQJ6SHHG 63( 0D[LPXP'ULYLQJ6SHHGRQ([SUHVVZD\NPKU &RQWLQXRXV
1RRI$FFLGHQWV $&& 1RRI7UDIILF$FFLGHQWLQWKH3DVW<HDUV ,QWHJHU
1RRI6SHHGLQJ7LFNHWV 7,& 1XPEHURI6SHHGLQJ7LFNHWVWKHLQ3DVW<HDUV ,QWHJHU






7DEOH  VKRZV WKH UHODWLRQVKLS EHWZHHQPD[LPXP VSHHGV XVHG RQ H[SUHVVZD\V YV VRFLRHFRQRPLF
DQGGULYLQJFKDUDFWHULVWLFVE\XVLQJRUGLQDU\ OHDVWVTXDUH2/6DQDO\VLV7KHGHSHQGHQWYDULDEOHLV WKH
PD[LPXP VSHHG FKRVHQ E\ UHVSRQGHUV (DFK URZ LQ 7DEOH  VKRZV HVWLPDWHG FRHIILFLHQWV ZLWK WKHLU
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7DEOH0D[LPXP'ULYLQJ6SHHGVYV6RFLR(FRQRPLFDQG'ULYLQJ&KDUDFWHULVWLFV2/6$QDO\VLV
63(NPKU &RQVW *(1 $*( 67$ ('8 ,1& 5(6 (;3 )5( $&& 7,& 5
&DU           





     

 
)LWWHG0RGHO   
7UXFN           

&RUUHODWLRQ           
7UXFN  





)LWWHG0RGHO    

6LPLODURUGLQDU\OHDVWVTXDUHDQDO\VLVZDVGRQHIRUWKHQXPEHURIDFFLGHQWVLQWKHSDVW\HDUVDVWKH
GHSHQGHQW YDULDEOH YV VRFLRHFRQRPLF DQG GULYLQJ FKDUDFWHULVWLFV DV VKRZQ LQ 7DEOH  WR XQGHUVWDQG
ZKLFK FKDUDFWHULVWLFV VLJQLILFDQWO\ LQIOXHQFH DFFLGHQW RFFXUUHQFH 7KH PD[LPXP VSHHG VHOHFWHG ZDV
LQFOXGHGDVRQHRI WKH LQGHSHQGHQW YDULDEOHV LQ WKLVPRGHO7DEOH VKRZV WKDWFDUGULYHUVZLWKKLJKHU
DFFLGHQW UDWHVDUH\RXQJHUGULYHPRUHIUHTXHQWVHOHFWKLJKHUPD[LPXPVSHHGVDQGJHWPRUHVSHHGLQJ
WLFNHWV7KHUHVXOWVVKRZWKDWVSHHGLQJWLFNHWVDQGPD[LPXPVHOHFWHGVSHHGVDUHZHOOFRUUHODWHGZLWKWKH




$&& &RQVW *(1 $*( 67$ ('8 ,1& 5(6 (;3 )5( 63( 7,& 5
&DU           

&RUUHODWLRQ           
&DU   
    
  

)LWWHG0RGHO      
7UXFN           









VRFLRHFRQRPLF DQG GULYLQJ FKDUDFWHULVWLFV DV VKRZQ LQ 7DEOH  WR XQGHUVWDQG ZKLFK FKDUDFWHULVWLFV
VLJQLILFDQWO\ LQGXFH D VSHHGLQJ WLFNHW 6XUSULVLQJO\ WKH PD[LPXP GULYLQJ VSHHG ZDV QRW VLJQLILFDQWO\
FRUUHODWHGZLWKWKHQXPEHURIWLFNHWV7KHIDFWRUVFRUUHODWHZLWKPRUHVSHHGLQJWLFNHWVIRUFDUGULYHUVDUH
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7DEOH1XPEHURI6SHHGLQJ7LFNHWVYV6RFLR(FRQRPLFDQG'ULYLQJ&KDUDFWHULVWLFV2/6$QDO\VLV
7,& &RQVW *(1 $*( 67$ ('8 ,1& 5(6 (;3 )5( 63( $&& 5
&DU           










)LWWHG0RGHO   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 
7UXFN           





       
)LWWHG0RGHO  

,Q WKHTXHVWLRQQDLUH UHVSRQGHQWVZHUH WRDQVZHUDWZKLFKVSHHG OHYHO WKHHQIRUFHG OLPLWZRXOGEH







/,0NPKU &RQVW *(1 $*( 67$ ('8 ,1& 5(6 (;3 )5( 63( $&& 7,& 5
&DU            

&RUUHODWLRQ            
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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
7UXFN 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      

&RUUHODWLRQ            
7UXFN 
      
 
  






ZKR SUHIHU VWULFWHU HQIRUFHPHQW DUH IHPDOH ROGHU KDYH KLJKHU HGXFDWLRQ OLYH LQ %DQJNRN KDYH OHVV
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7DEOH$JUHHPHQWWR³6WULFWHU6SHHG(QIRUFHPHQW´YV6RFLR(FRQRPLFDQG'ULYLQJ&KDUDFWHULVWLFV
2UGHUHG3URELW5HJUHVVLRQ
$*5 *(1 $*( 67$ ('8 ,1& 5(6 (;3 )5( 63( $&& 7,& //
&DU           










)LWWHG0RGHO        
7UXFN           

&RUUHODWLRQ           
7UXFN 




)URP WKH DQDO\VLV RI TXHVWLRQQDLUHV WKLV PDQXVFULSW SUHVHQWV DWWLWXGHV RI H[SUHVVZD\ GULYHUV LQ
7KDLODQG WRZDUGV VSHHGHQIRUFHPHQWSROLFLHVEHIRUH V\VWHP LPSOHPHQWDWLRQ7KH UHODWLRQVKLSVEHWZHHQ
GULYHUV¶VHOHFWHGPD[LPXPVSHHGDFFLGHQWUHFRUGVSHHGLQJWLFNHWUHFRUGSUHIHUUHGHQIRUFHGVSHHGOLPLW






PDOH UHVLGH LQ %DQJNRN DQG GULYH PRUH IUHTXHQW :H DOVR IRXQG WKH VWURQJ FRUUHODWLRQV EHWZHHQ
DFFLGHQW UDWHV DQG QXPEHU RI VSHHGLQJ WLFNHWV DQGPD[LPXP VSHHGV 7KLV VKRZV WKDW GULYHUV ZKR JRW
PRUH VSHHGLQJ WLFNHWV FDXVLQJ PRUH DFFLGHQWV 7KH SUHIHUUHG HQIRUFHG VSHHG OLPLW LV VXEMHFWLYH DQG
GHSHQGV RQ DQ LQGLYLGXDO GULYHU¶VPD[LPXP VSHHG RQ WKH H[SUHVVZD\:H IRXQG WKDW FDU GULYHUVZKR
SUHIHUVWULFWHUHQIRUFHPHQWDUH IHPDOHROGHUKDYHKLJKHUHGXFDWLRQ OLYH LQ%DQJNRNKDYH OHVVGULYLQJ
H[SHULHQFH GULYH OHVV IUHTXHQW RQ H[SUHVVZD\V DQG UDUHO\ JHW VSHHGLQJ WLFNHWV7KH UHVXOWV IURP WUXFN
GULYHUVDUHGLIIHUHQWIURPFDUGULYHUVGXHWRGLIIHUHQWWULSSXUSRVHDQGGULYHUGHPRJUDSK\
,Q VXPPDU\ WKLV SDSHU XQYHLOV LPSRUWDQW LQIRUPDWLRQ FRQFHUQLQJ DWWLWXGHV RI FDU DQG WUXFN GULYHUV
WRZDUGV VSHHG HQIRUFHPHQWPHDVXUHV RQ%DQJNRN H[SUHVVZD\V LQ GHWDLO 7KLV LQIRUPDWLRQ FRXOG DVVLVW




ILQG WKH DSSURSULDWH OHYHO WKDW FRXOG EH D YDULDEOH UDWH GHSHQGLQJ RQ GULYLQJ VSHHG 6HFRQG DIWHU
DXWRPDWLFVSHHGHQIRUFHPHQWV\VWHPLQVWDOODWLRQPRUHVWXGLHVDUHUHTXLUHGWRXQGHUVWDQGWKHHIIHFWRIWKH
V\VWHPLQWHUPVRIVSHHGDQGDFFLGHQWUHGXFWLRQDQGILQGRXWWKHGLVWDQFHRILQIOXHQFHIURPWKHV\VWHP
7KHVH NLQGV RI UHVHDUFK ZRXOG FRQWULEXWH EHWWHU WUDIILF VDIHW\ WKHRULHV DQG WR JXLGHOLQHV IRU WUDIILF
SUDFWLWLRQHUV
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$FNQRZOHGJHPHQWV





%OLQFRH . 0 -RQHV $3- 6DXHU]DSI 9 DQG +D\QHV 5  6SHHGLQJ GULYHU¶ DWWLWXGHV DQG
SHUFHSWLRQRIVSHHGFDPHUDLQUXUDO(QJODQG$FFLGHQW$QDO\VLVDQG3UHYHQWLRQ9ROSS

&KHQ*:LOVRQ -0HFNOH:DQG&RRSHU3 (YDOXDWLRQRISKRWR UDGDUSURJUDP LQ%ULWLVK
&ROXPELD$FFLGHQW$QDO\VLVDQG3UHYHQWLRQ9ROSS













.DQLWSRQJ . -LZDWWDQDNXOSDLVDUQ 3 DQG<DNWDZRQJ:  6SHHG0DQDJHPHQW 6WUDWHJLHV DQG
'ULYHUV¶$WWLWXGHLQ7KDLODQG,Q7UDQVSRUWDWLRQ5HVHDUFK%RDUGWK$QQXDO0HHWLQJ:DVKLQJWRQ'&

.RMDU\VUL 3  6SHHG HQIRUFHPHQW RQ KLJKZD\ LQ 7KDLODQG +LJKZD\ 3ROLFH 1R  2IILFH
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